Abstract For a sustainable urban expressway development, it is necessary to conduct an EIA (Environmental Impact Assessment) study. Expressway development and operation should, therefore, be planned with careful consideration of the environmental impacts. An assessment of an expressway project may include consideration of different routes as distinct alternatives. Thus, evaluating alternatives is an important step of environmental impact assessment. In this paper, some MCDM (Multi Criteria Decision Making) models, were used for assessing alternatives in EIA in earlier studies, reviewed and a hybrid MCDM model proposed to tackle the dependency relations of evaluation criteria with aid of the fuzzy DEMATEL (decision-making trial and evaluation laboratory) method. In next step, the fuzzy DEMATEL method combined with ANP (Analytic Network Process) method to weighting criteria for assessment of alternatives with aid of the fuzzy VIKOR (VIseKriterijumska Optimizacija I Kompromisno Resenje) method. Empirical study results illustrate the proposed model is a workable and reliable tool for evaluating alternatives of environmental impact assessment of urban expressway in order to make results much closer to reality.
Introduction

What is Environmental Impact Assessment
Sustainable development is the result of carefully integrating environmental, economic, and social needs to achieve both an increased standard of living in the short term, and a net gain or equilibrium between human, natural, and lucrative resources to support future generations [1] .
By establishing a National Environmental Policy Act in 1970, The USA became first country to respond to concerns for pollutions, quality of life, loss of natural resources and environmental stress [2] . After that, many countries enact legislation on Environmental Impact Assessment (EIA) such as Australia (1974) , Thailand (1975) , France (1976) , Philippines (1978) , Italy (1986) and Pakistan (1992) [3] . EIA is a multi-step process by which a wide range of issues taken into account to determine whether and/or under which environmental constraints a project should be undertaken. The effectiveness of the EIA system is dependent on the specific steps involved in reviewing project proposals. In general, the major steps in the EIA process (shown in Figure 1 ) are: 1) Screening; 2) Scoping; 3) Examination of alternatives; 4) Impact Analysis; 5) Mitigation and impact management; 6) Evaluation of significance; 7) EIS report; 8) Review of EIS [4] . effects that may create by the expressway development projects, the techniques of EIA become necessary. 
What is Importance of Evaluating Alternatives in EIA of Expressway Projects
Identification and assessment of potential environmental impact should be an integral part of the project cycle. It should commence early in the planning process to enable a full consideration of alternatives, and to avoid later delays and complications. Socio-political, environmental, and economic value judgments characterize environmental planning and decision-making and often make analysis more complicated. On the other hand, several alternatives should be found and evaluated in terms of many different criteria, resulting into a vast body of data that are sometimes inaccurate or uncertain [6] .
How can Evaluate Alternatives in EIA of Expressway Projects
Multi-criteria decision-making can provide an ideal framework for EIA, which involves trade-off among various environmental problems and development. It also ensures accuracy in the sense that it has an inbuilt method to check the inconsistency of judgments [7] . Examination of alternatives includes decision-support tools for decision-makers to assess alternatives in order to find out optimum solutions. Several decision-support methods have discussed in literature review. Some of the methods are hybrid models and combined with other MCA (Multi Criteria Analysis) or MCDM (Multi Criteria Decision Making) methods, and some of the studies used only one method. For example, [8] introduced new hybrid MCDM method named evaluation framework of environmental impacts and costs of transport initiatives, which is a combination of the AHP with cost-benefit analysis methods to produce an impact's assessment of transport initiatives over different region sites and time periods. [9] devoted themselves to illustrate the use of the Analytical Hierarchy Process (AHP) as a decision support model to help managers understand the trade-offs between environmental dimensions.
What is Objective of This Study
Innovations and methodologies may need to improve the EIA process. In fact, the process of EIA has been evolving ever since it was adopted for analyzing the environmental impacts of developmental projects [7] .
The purpose of this paper is to establish a new evaluation model in EIA with consideration of interrelations and dependency among criteria. Based on few evaluation criteria considered for EIA, this paper used several methods to establish the evaluation model. Fuzzy logic is a multi-valued logic, which introduced by Zadeh in order to deal with vague and indecisive ideas. The advantage of fuzzy logic is its aptitude to deal with nonlinearities and uncertainties. DEMATEL [10] shows the interrelations and dependency among criteria, finds total influential matrix and produces the network relations map which represents cause/effect groups. The final product of fuzzy DEMATEL illustrates a contextual relation between the elements within the system, in which a numeral represents the strength of influence. Then based on fuzzy DEMATEL combined with ANP method final weights of criteria will obtained. Finally, fuzzy VIKOR method, based on central weights obtained from fuzzy DEMATEL and ANP, employed to sort alternatives from the best to the worst according to S, R and Q score of alternatives.
The empirical study of this paper demonstrated with two alternatives for solving heavy vehicles' traffic issue.
The proposed model could used to evaluate performances by considering fuzziness of subjective perception, illustrating criteria interrelations, and calculating gaps between proposed alternatives and ideal solution and finding closest one to the ideal scenario. Moreover, the results show that the optimum alternative obtained by the proposed model is consistent with that from traditional methods.
Literature Review
Use of MCDM Models in Environmental Impact Assessment
History of environmental assessment in the western countries began in 1969, with adoption of National Environmental Policy Act by Congress of the United States, and after that EIA implemented by many studies in both developed and developing countries [5, 11, 12, 13, 14] . By the end of the 1980-ies, number of researchers started development of special procedures and new contents for environmental impact assessment such as ecological framework and social impact assessment [15, 16, 17] . Meanwhile, numerous researches developed methodology of environmental impact assessment, for example, synthesis Weight [18] Artificial Aggregate Systems [19, 20] MCDM and MCDA approaches [21] [22] [23] [24] [25] [26] [27] Risk Assessment [28, 29, 30] AHP, ANP and fuzzy logic [7, 31, 32, 33, 34, 35] .
Evans [36] analyzed decision-making process in the environmental impact assessment, which used by government agencies to approve or reject that have the significant impact on the environment. For solving problems of environmental impact assessment, which can cause by uncertainties of human judgments such as ignorance and fuzziness, [37] used the new analytical evidential reasoning (ER) algorithm for decision-making process through the real-world situation. [27] used Fuzzy Analytical Hierarchy Process to prioritize criteria in the assessment of various wind power plants and with using the weights of the selection criteria according to results of FAHP, they evaluated the wind-energy production alternatives located in Marmara region of Turkey [27] . [28] combined state-of-the-art research in MCDA methods applicable to nanotechnology with a hypothetical case study for nanomaterial management then illustrated MCDA application effects on balancing societal benefits against unintended side effects and risks. To manage the dependences among environmental factors [38] proposed a hybrid approach FANP (fuzzy analytic network process) as an integrated decision-support framework.
Methods Used To Choosing Suitable Alternative in Expressway Development Projects
In most EIA reports for highway/expressway development the procedure of choosing suitable alternative include following steps: finding out different routes options (including no project option), building description of each alternative environment, debate on advantages and disadvantages of each alternatives and choosing preferred alternative based on public opinions and experts consultation [39] [40] [41] [42] [43] [44] .
Utility of Proposed Hybrid Model in Scientific Researches
Yang, Shieh, and Tzeng [45] used VIKOR technique based on DEMATEL and ANP to propose hybrid model for information security risk-control assessment. Their research results show that proposed model can be effective in helping information technology managers validate the effectiveness of their risk controls. Also [46] employed hybrid MCDM model combining DEMATEL and ANP (DANP) with VIKOR in order to showing best selection to conduct the recycled materials for enhancing efficiency of using resources in the manufacturing process. [47] combined DEMATEL and ANP with VIKOR to improving strategies to reduce the gaps in customers satisfaction caused by interdependence and feedback problems among dimensions and criteria to achieve the aspiration level. [48] devoted themselves to clarify the interrelated relationships of brand marketing and find the problems or gaps and evaluated the situation to reduce the gaps in order to achieve the aspired levels and rank the priorities in brand marketing strategies by using a combination of DEMATEL,, ANP and VIKOR.
The proposed model in this paper has advantages against MCDM methods used for environmental impact assessment; these advantages include:
For fuzzy logic: The main advantage of Fuzzy Logic analysis was its ability to quickly process the subsequent survey responses and produce a ranked list for decision taking. In logic, there are sequences of statements, which are either 0 or 1. Fuzzy Set Theory presents a framework to model the problem in an uncertainty environment. It is a mathematical method to handle uncertainty, as well as it supplies the technology to deal with details and accuracy of information so fuzzy set theory when in decision making problem related to complicating systems, the judgment by experts is determined in lingual expression for qualitative criteria instead of crisp values, these evaluations are vague and make analysis more difficult to compute. In many respects, fuzzy numbers depict the physical world more realistically than single-valued numbers.
Fuzzy DEMATEL combined with ANP (DANP): This study combined DEMATEL and ANP to evaluate a feasible information system implementation model. The two methods are widely applied as they can effectively solve the dependency of criteria and provide quantified decision making models to help decision makers in the selection of the ideal plan for maximum effects and effectiveness.
Fuzzy VIKOR: Among MCDM models, Techniques for Order Preference by Similarity to an Ideal Solution (TOPSIS) and VIKOR method are suitable for assessing related problems, provide excellent results close to reality, and grant superior analysis TOPSIS is similar to VIKOR; TOPSIS was chosen as an alternative that should have the shortest distance from the positive perfect solution (PIS) and the farthest from the negative-ideal solution (NIS) for solving a multiple-criteria decision-making problem [49] . There are advantages for VIKOR method include: Utility weight doesn't be used in TOPSIS method; alternatives are ranked by distance to ideal solution, while utility weight v is introduced to VIKOR method, and the attitude of decision-makers can be reflected by adjusting the value of v. TOPSIS method considers majority, while VIKOR method not only considers majority and also a minimum of an individual regret. Finally, TOPSIS method introduces weights to calculate distance to ideal solution, whereas VIKOR method doesn't make use of utility weight (v) until calculate Si and Ri, which can enhance the veracity of results.
Finding Criteria for Evaluating
Alternatives of Expressway Project in EIA In next step, some studies about EIA of urban expressway reviewed in order to find out criteria to assess alternatives. An examination of environmental impacts of an expressway in Vietnam classified impacts in three groups, which are impacts during Pre-Construction, impacts during construction and impacts during operation. In researching for potential environmental impacts during construction time, three distinct cluster was identified as physical impacts, ecological impacts and social and cultural impacts. There were air quality, noise and vibration, water and soil pollution, waste, erosion, traffic safety, transportation of hazardous and dangerous materials and social impacts that has been evaluated for impacts during operation as the last part of evaluating before commencing the part of monitoring plan in that research. Results of that research showed that project required the acquisition of land for construction with ensuing social impacts related to resettlement and disturbances to settled patterns of life [44] .
Another report that has been aimed to assess environmental impacts of a highway project evaluated impacts based on community impacts, construction impacts and cumulative and induced impacts, which are included land acquisition, relocation of houses and livelihood impacts for community impacts and for impacts on community infrastructure that study assessed noise impacts and safety and connectivity and nuisances from construction. At the end that report used habitat fragmentation, degradation and loss, decreases in the quality and quantity of soils, air emissions resulting in degradation of regional air quality, long range transport of air pollutants resulting in ecosystem acidification or eutrophication, loading large water bodies with discharges of sediment, thermal, and toxic pollutants, and social, economic, or cultural effects on low-income or minority communities resulting from ongoing development for progressive and induced impacts [50] .
Most frequent factors, for assessing environmental impacts of an expressway development project, include: Air quality, Noise and vibration, water and soil pollution, waste, erosion, land acquisition, resettlement, traffic safety, problems of restricted access, impacts on regional investment growth, employment, time efficiency, aesthetic and architectural values, right of way and parks and recreation spaces [39, 40, 42, 43, 44, 51, 52] .
Criteria for evaluating of an urban expressway obtained by reviewing four environmental impact reports and two articles and one guideline book [41, [52] [53] [54] [55] [56] [57] and shown as Table 1 . 
Method
The Fuzzy DEMATEL Method Combined with ANP Method
The DEMATEL method is a methodology, which can be used for researching and solving complicated and intertwined problem groups. The product of the DEMATEL process is a visual representation, the network relations map, by which respondents organize their own actions in the world. The most important property of the DEMATEL method used in the multi-criteria decision making (MCDM) field is to construct interrelations between criteria. It can clearly see the cause-effect relationship of criteria when measuring a problem. The DEMATEL method gathers collective-knowledge to capture the causal relationships between strategic criteria. The model is especially practical and useful for visualizing the structure of complicated causal relationships with matrices or digraphs [58, 59, 60] . When establishing a structural model, human judgments for deciding the relationship between systems (or sub-systems) are usually given by crisp values. However, in many cases, crisp values are inadequate in the real world. Human judgments with preferences are often unclear and hard to estimate by exact numerical values has created the need for fuzzy logic. The concept of Fuzzy Logic (FL) was conceived by Lotfi Zadeh and presented not as a control methodology, but as a way of processing data by allowing partial set membership rather than crisp set membership or nonmembership. In 1973, Professor Lotfi Zadeh proposed the concept of linguistic or "fuzzy" variables. The fuzzy DEMATEL turns the uncertain evaluations into triangular fuzzy numbers (see Table 2 ). Suppose that � and � are two triangular fuzzy numbers (TFN) parameterized by the triplet (a1, a2, a3) and (b1, b2, b3), respectively, the operational laws of these two triangular fuzzy numbers are as follows: 
The purpose of using the fuzzy DEMATEL in this paper is the analysis intertwined relations and dependency among criteria, so the direction and intensity of direct/indirect relationships lead to cause/effect grouping criteria and mapping network relations. Another reason for using fuzzy DEMATEL in this paper is the opportunity to combining with ANP so weights of criteria can be calculated easily and be applied in fuzzy VIKOR.
In a normal process of DEMATEL technique presented in 1973 results of the expert judgment show raw matrix Z which is normalized by dividing to maximum value of sum of each rows through Eq. (1) and (2).
where 
T H H H H H I H H H I H I H H I H I H H I H when H
≤ 1, and 
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For using DEMATEL technique working with fuzzy numbers following steps required:
Step 1: Obtain experts view and calculate the average of all judgments. For p experts the average ̃ of all expert evaluations calculated by using Eq.4 and each expert assessment forms the initial direct-relation matrix ̃p is n × n matrix obtained by pair-wise comparisons in terms of influences and directions between criteria using linguistic variables (five scale ranging) represented as: "no influence," "very low influence," "low influence," "High influence" and "very high influence"; in which ĩ j is the triangular fuzzy number and denoted as the degree to which the criterion i affects the criterion j, i.e., ̃ = [ĩ j ] n × n .
Where ( )
, ,
where � , , � is triangular fuzzy numbers.
Step 2: Normalizing direct-relation matrix � . Normalizing matrix ̃ through using equations (5) and (6), in which makes the normalized direct-relation matrix � , i.e. � = �ℎ � � × and 0 ≤ ℎ ≤ 1. 
Where the sum of each column in direct-relation matrix is close to 1.
Step 3: The total-relation matrix � . Total relation matrix � can be obtained by using equations (7) to (10) , in which � = ( , , ) and is an n×n identity matrix.
( )
Intensity of all direct and indirect relations of criteria can be gained from Eq. (7).
Step 4: Analyze the results. Within the total-relation matrix � through Eq. (11) and (12), � and � can be obtained as the sum of rows ( � ) and the sum of columns ( � ) (see Table 2 as an example).
Step 5: Finding a causal diagram. Causal diagram can be found by the sum of vector � and vector � as the horizontal axis, in which ( � ⊕ � ) named "Prominence" and shows the importance of each criterion related with the others. Same as the horizontal axis, the vertical axis is acquired by subtracting � from � and named "Relation" which the positive score of ( � ⊖ � ) , the criterion is arranged to a cause group and if the ( � ⊖ � ) is negative, it means the criterion is grouped into the effect group.
Step 6: Defuzzify of results to crisp value. In this step values of D � i ⊕ R � i and D � i ⊖ R � i defuzzify through the below formula. a 1 , a 2 , a 3 ) and B is defuzzify of A � .
Based on above steps, two different total influence matrices are then applied. The first one, � = �̃� × , pertains to n criteria, while the second one, � = �̃� × , is devoted to m dimensions (clusters) from � (see Table 3 as an example based on Table 3 ).
Step 7: Calculate the influential weights of DEMATEL combined with ANP. The total influential matrix � should be normalized by dividing each elements of matrix � to sum of corresponding row (Eq. (13)). 
Unweighted super-matrix is calculated by transposing normalized matrix � . (14) , i.e. � = ( � )′. 
The total-influential matrix needs to be normalised by dividing it by the following formula (Eq.15 to Eq.16):
̃= ∑= 1 and
Then, each row of the normalized � can be summed to equal one, so that ∑ � =1 = 1. Using ANP model, a weighted super-matrix � ' can be obtained based on multiplying matrix � by normalized total-relation matrix � . And if limit the weighted supermatrix (W') rises to extreme value of , it becomes a stable super-matrix calculated as priority vector, or it determines influential weights for criteria ( � = lim ⟶∞ � � ′� ). For finding priority vector instead of using this equation ( � = lim ⟶∞ � � ′� ), eq. 18 can be used, which is easier to apply. 
The Fuzzy VIKOR Method
The VIKOR method is a multi-criteria decision making (MCDM) or Multi-criteria decision analysis method. It was originally developed by Opricovic (1998) to solve decision problems with conflicting and noncommensurable (different units) criteria, assuming that compromise is acceptable for conflict resolution, the decision maker wants a solution that is the nearest to the ideal, and the alternatives are evaluated according to all established criteria. VIKOR ranks alternatives and determines the solution named compromise that is the closest to the ideal. The purpose of using VIKOR method for this study is the VIKOR method checks; whether the top-ranked alternative can be considered better enough than the others by testing acceptability advantage and acceptable stability conditions. If any of these two conditions is not satisfied, then VIKOR proposes a set of compromise solutions based on maximum group utility of majority and minimum individual regret of the opponent. Furthermore, another reason for employing the VIKOR method is because this technique is mainly based on the particular measure of closeness to the ideal solution, and it focuses on selecting the best choice from a set of feasible alternatives in presence of mutually conflicting criteria by determining a compromise solution [61] .
The steps of the fuzzy VIKOR method are described as follows:
Step 1: Calculating the average of all experts' judgments. For obtaining the average of k experts � , Eq.19 is used as same as equation used in step 1 of DEMATEL method. Initial performance matrix � is × matrix with the triangular fuzzy numbers and shows as degree to which alternative m initial performance regard to the criterion n. 
Step 3. Determine the best � * and the worst �^values of all criterion performances. By using follow equations: i = 1,2,...,n; � * = max ( � ,j=1,…,J), �^ = min ( � ,j=1,…,J), if the i-th function is benefit; i = 1,2,...,n; � * = min ( � , j=1,…,J), �^= max ( � ,j=1,…,J), if the i-th function is cost (21).
Step 4. Normalizing values of; � * = ( * , * , * ) and �^= (^,^,^) through using:
if the i-th function is benefit;
And � = � � ⊖ �^�/( * ⊖^), if the i-th function is cost (22) .
Step 5. Compute the values � and � . Finding Manhattan distance and Chebyshev distance by the relations:
weighted and normalized Manhattan distance;
weighted and normalized Chebyshev distance; where � are the weights of criteria, expressing the DM's preference as the relative importance of the criteria and it pertained to weighted super-matrix.
Step 6. Find out the final value. Compute the values Qj, j=1,2,…,J, by the relation:
Where ̃ * =̃, � * =̃ , ̃^=̃,
and is introduced as a weight for the strategy of maximum group utility, whereas 1-v is the weight of the individual regret. These strategies could be compromised by v = 0.5, and here v is modified as = (n + 1)/ 2n (from v + 0.5(n-1)/n = 1) since the criterion (1 of n) related to R is included in S, too.
Step 7. Defuzzify values of � , � and � . Defuzzyify values by using following formula: Step 8. Rank the alternatives. Sorting by the values S def , R def and Q def , from the minimum value. The results are three ranking lists.
Step 9. Propose as a compromise solution the alternative A(1) which is the best ranked by the measure Q (minimum) if the following two conditions are satisfied:
C1. "Acceptable Advantage": Q(A(2)) -Q(A(1)) >= DQ where: A(2) is the alternative with second position in the ranking list by Q; DQ = 1/(J-1).
C2. "Acceptable Stability in decision making": The alternative A (1) must also be the best ranked by S or/and R.
This compromise solution is stable within a decisionmaking process, which could be the strategy of maximum group utility (when v > 0.5 is needed), or "by consensus" v about 0.5, or "with veto" v < 0.5). If one of the conditions is not satisfied, then a set of compromise solutions is proposed, which consists of: -Alternatives A(1) and A (2) 
Empirical Study
SADR Elevated Expressway in Tehran, Iran
The Study area is located in southern of region 1 in Tehran city. Heavy personal vehicle's traffic from the east of Tehran imposes high pressure on transportation. Network of this city and old Sadr expressway does not meet this need. Therefore, two alternatives proposed to tackle this issue. First alternative is a new urban expressway parallel to Sadr expressway (shown in Figure 2 ) and second alternative is upgrading Sadr expressway to an elevated expressway (shown in Figure 3 ). Sadr elevated Expressway is a freeway in northern Tehran, Iran. This freeway runs west from the Modarres Expressway in Gholhak neighborhood east through Gheytarieh, Doulat, Darrous, Chizar, and Ekhtiariyeh, at which point it crosses Pasdaran Avenue and becomes Babayi Expressway. Sadr Expressway serves the dual purpose of connecting the northeastern suburbs of Tehran to the business center, as well as functioning as an arterial road between the capital and the north and northeast of Iran. This bridge consists of the main bridge with 22.7m width and 6 km length and over than three set rams with 5km length at all.
Materials
Based on criteria were described in literature review (Table 1) this study was executed according to three steps as follows:
Step1: The fuzzy DEMATEL method to build network relations map. According to DEMATEL method, five experts, including urban managers, urban planners and environmentalists (see Appendix A, table A1) were invited to discuss the relationship and level of criteria and to score the relationship between criteria. For evaluating relationship based on fuzzy DEMATEL approach, respondents used lingual variables to judge relationships between criteria and each linguistic variables equal to specific triangular fuzzy numbers (shown in Table 4 ). Step 2: Combining fuzzy DEMATEL with ANP (DANP) to obtain the weights of criteria. Based on fuzzy DEMATEL results, Total-influential criteria matrix and Total-influential dimensions were found and ANP technique employed to calculate weighted super-matrix and final criteria weights. Little strong performance (5, 7, 9) Step 3: The fuzzy VIKOR method to find out the best alternative. Questionnaire 2 was designed to investigate alternative performance regarding to each criterion. Questionnaire 2, an email questionnaire, asked 10 experts (see Appendix B) to score the performance value of criteria of alternatives based on linguistic variables (shown in Table 5 ). Respondents included experts and professionals in urban planning and environment fields. The scores are based on triangular fuzzy numbers pertain to linguistic variables as shown in Table 3 . Then based on respondents' judgment fuzzy VIKOR applied to index alternatives from the best to the worst.
Results
This study approach has three results based on three stages described in materials' section and contains the following discussion: Results of step1:
The experts' judgments gathered and average of all assessments calculated (see average of all experts in Appendix A) then the total-influential matrix and network relations map shown in Table 6 and Figure 4 . Based on network relations map, influence of 5 dimensions and 17 criteria on each other can be understood. Results from Figure 4 and Table 6 , firstly, show impacts of each dimension and criteria on others and secondly illustrate which criteria or dimension is dependent/independent variable. Among all criteria, those have positive values of (D-R) for example "(a3) Safety and Security" with the highest score, intensely affected others, and it grouped into the independent factors. Criteria with the negative score of (D-R) i.e. "(a4) Restricted access problems" with lowest mark, effected by other criteria, and it plays a role as a dependent factor. The more value of (D+R) for criterion means that criterion has a stronger role in the cause/effect group, as an illustration "Land acquisition (b3)" has more effect on other criteria than "(b2) Traffic Management" for constructing an urban expressway in urban environment.
For dimension "A Social environment," based on Table 6 and Figure 4 (a3) Safety and Security criterion has the highest (D-R) score as 0.138, which makes this criterion affected other criteria (a1, a2 and a4), act as an independence criterion, and grouped in the cause group. In addition "(a3) Safety and Security" criterion has the highest influential impact (D) score as 0.504, and it is the lowest influence impact (R) as 0.366, so it is the most important criterion in this dimension. The next criterion grouped in the cause group is "(a2) Relocation of houses" criterion, which has second high influential impact (D) score (0.44). Two remained criteria "(a1) Social justice" and "(a4) Restricted access problems" are placed, in the effect group based on their negative values of D-R as -0.027 and -0.124, so these two criteria are dependence and affected by two cause criteria.
According to Table 6 and Figure 4 "B Spatial environment" dimension had two criteria as "Land acquisition (b3)" and "Traffic management (b2)" are grouped in cause factor with (D-R) score as 0.057 and 0.052 respectively. On the other hand, one remained criterion "(b1) Public utilities" grouped as effect one and act as a dependent criterion.
In "C Visual environment" dimension, one criterion grouped in the cause factors is "(c2) Landscape and visual appearance" with (D-R) score as 0.001, based on influential impacts (D) and influence impacts (R) which are (0.198) and (0.197) respectively. "(c1) Aesthetic and Architectural value" criterion is grouped in the effect factors based on a negative score of D-R as -0.001.
The next dimension "D Economic environment" has two cause criteria and two effect criteria. The two independence criteria are "(d2) Land and real estate prices" and "(d4) Time saving" which has a positive score of D-R as 0.111 and 0.067. Based on their values of D+R score as 0.866 and 0.864, "d2" and "d4" criteria has a strong role in the cause group of their dimension. The two criteria in the effect group are "(d1) Income residents and shopkeepers" and "(d3) the investment within the region" based on their negative score of (D-R) as -0.108 and -0.07.
In the last dimension "E Physical and chemical environment," the tallest positive score of (D-R) is 0.189 and that is belonged to "Air pollution (e1)," and this criterion has the highest score of influential impact (0.518) and low score of influence impact (0.33), which is one of the highest ranks within the cause group. Next criterion in cause factors is "(e3) Noise pollution" with the positive score of (D-R) as 0.006 and its influential impact score and influence impact are 0.428 and 0.422. Two criteria "(e2) Water pollution" and "(e4) Environmental damage" are placed in the effect group based on their negative (D-R) scores (-0.14 and -0.054) and in dimension "E Physical and chemical environment" these two criteria are dependence criteria.
The next dimension "D Economic environment" has two cause criteria and two effect criteria. The two independence criteria are "(d2) Land and real estate prices" and "(d4) Time saving" which has a positive score of D-R as 0.111 and 0.067. Based on their values of D+R score as 0.866 and 0.864, "d2" and "d4" criteria has a strong role in the cause group of their dimension. The two criteria in the effect group are "(d1) Income residents and shopkeepers" and "(d3) the investment within the region" based on their negative score of (D-R) as -0.108 and -0.07. In the last dimension "E Physical and chemical environment," the tallest positive score of (D-R) is 0.189 and that is belonged to "Air pollution (e1)," and this criterion has the highest score of influential impact (0.518) and low score of influence impact (0.33), which is one of the highest ranks within the cause group. Next criterion in cause factors is "(e3) Noise pollution" with the positive score of (D-R) as 0.006 and its influential impact score and influence impact are 0.428 and 0.422. Two criteria "(e2) Water pollution" and "(e4) Environmental damage" are placed in the effect group based on their negative (D-R) scores (-0.14 and -0.054) and in dimension "E Physical and chemical environment" these two criteria are dependence criteria. Results of stage 2:
The weights of 17 criteria were obtained by combining DEMATEL method with ANP technique for using in next step to evaluating alternatives. The criteria weights were shown in Table 8 . Table 8 . Finding the weights of criteria based on Eq.18. Results from stage 3: Ten experts use the lingual variables to evaluate the relative performance of each alternative regarding to each criterion. Then the linguistic variables were converted to triangular fuzzy numbers (see average of all experts in Appendix B). After that average of all judgments calculated and by using the weights of criteria was obtained in stage 2, fuzzy VIKOR method was employed to sorting alternatives based on S, R and Q values and is shown in Table 9 . According to Table 9 , the performance of alternative 2 "upgrading the existing highway to an elevated highway" is better than alternative 1 "Constructing new urban expressway". First condition "Acceptable Advantage" is satisfied based on following equation:
The values of two main parameter S def and Q def for alternative 1 are 0.215 and 2.463, which are bigger than same parameter scores for alternative 2 as 0.029 for S def value and 1.302 for Q def value. So the second condition "Acceptable Stability in decision making" is satisfied. The main reason behind this result is the urban land acquisition criterion which was a cause factor based on results of stage 1 and it is because land acquisition in constructing new expressway or extending an existent one play a vital role in urban environment because it increases costs of construction, which is including costs of buying buildings and lands and costs of demolition of existing buildings in order to preparing massive space for construction of urban expressway. In alternative two, construction grows upside of the existing expressway, therefore, this alternative does not demand massive land for developing.
Discussion
The proposed hybrid MCDM model should be suitable for evaluating performances of alternatives of environmental impact's assessment. The influential relationship of criteria was found by using the fuzzy DEMATEL method. Results of the fuzzy DEMATEL method based on ANP procedure were applied so the weights of criteria were calculated, and it is used in the fuzzy VIKOR method to find out optimum alternative. In this paper, the proposed hybrid MCDM model contains some properties as follows:
This paper used the fuzzy DEMATEL method, which is worked with fuzzy logic. The main advantage of fuzzy logic is the opportunity for using linguistics' variable instead of crisp values which in many fields crisp values are inadequate in the real world and substitution crisp values with linguistics' variables (when preferences are unclear and vague) makes results closer to real-world circumstances. By using the fuzzy DEMATEL method in this paper the cause/effect groups were found, and network relationship map was drawn so importance level and role of each criterion would be presented. Based on weights calculated by using ANP procedure combined with the DEMATEL method, weights and importance of each criterion could be found. In this paper, the empirical study the difference of each criteria weight is not significant (shown in Table 8 ). Using the fuzzy DEMATEL can show dependency among criteria and cause/effect role of each criterion so according to its results; decision makers can find priority for mitigation of each criterion environmental impacts on urban environment. For example, "Air pollution" and "Safety and Security" are the most important influential criteria (as 0.518 and 0.504) for environmental impacts' assessment of urban expressway and top of that dimension which has the strongest role in EIA of urban expressway is the dimension "E Physical and chemical environment" with the highest score of D+R and D-R at 15.698 and 2.421, so urban managers can significantly reduce environmental impacts of urban expressway by measuring and mitigation adverse impacts of criteria "e1" to "e4" under dimension "E Physical and chemical environment". In the final step of the proposed model of this paper, using the fuzzy VIKOR method provides an opportunity to check whether the best alternative can be considered better enough than the others by testing satisfaction of acceptability advantage and acceptable stability conditions. Furthermore, results of the proposed hybrid model compared with traditional models (TOPSIS and SAW) and the results are consisted. By using materials of this proposed hybrid model in TOPSIS method, performance of each alternative calculated and final scores for alternative 1 and 2 are 0.109 and 0.891, which is shown alternative 2 better than alternative 1 and the results by using Simple Additive Weighting method for alternative 1 and 2 are 0.780 and 0.971, which means alternative 2 is better than alternative 1. The results from TOPSIS and SAW is consistent with results from the proposed model so as all things considered, the hybrid MCDM model is a useful and reasonable tool for evaluating alternatives in EIA of urban expressway. Table 9 . Performance values combined with the influential weights of the criteria according to the DANP. 
Dimension
Conclusion
This paper combined several methods to propose the hybrid MCDM model which is adopted with real-world circumstances and to make proposed model much closer to reality. Based on the results of empirical study the hybrid MCDM model should be a reliable and pragmatic model to assessing alternatives performances regarding environmental impact assessment of urban expressways and to demonstrate the inner-relations among criteria. Although the main negative point of this hybrid model is its complexity in using for evaluation process, but compared to traditional methods used for evaluating alternatives in EIA, this model considers interrelations based on network relations map so if a project of urban expressway is deficient in environmental impacts this model could find out the most important dimensions for measuring and mitigation in later steps of EIA. This model also could find out the suitable alternative which is closest solution to the ideal scenario. We hope that results of this article help decision-makers to decide which alternative is the best solution in a way that would be more reliable and much closer to reality.
